Abstract: The colorful bands of an agate have been analyzed by measuring the width (the standard deviation) of the greyscale profiles as a function of length. The bridge method was also used. These are common methods to test for self-affine fr actal geometry. The profiles were fo und to be self:"affine over about two decades, and Hurst exponents of 0.36 ± 0.05 and 0.49 ± 0.05 were measured.
Introduction
One of the most impressive patterns that is be lieved to be a result of self-organization in nature occurs in agates. Agates are rounded quartz bodies that crystallize in the vugs of t100d basalts; they usually consist of fibrous chalcedony and coarse quartz crystals with a central void. Orbicular agates consist of concentric rings, sometimes with colorful bands; agates can also have other mor phologies, including mossy and scalloped forms. Agates are believed to grow inwards fr om a poly merized gel of silica that has almost the same molar density as the agate itself (Ortovela et al., 1994) . The gel consists of silica, cations and water. Wang & Merino (1990) have argued that the ban ding observed in agates is produced by quartz growth which is accelerated by the accu mulation of cations at the growth fr ont. They sup port their model with their observation that the bands in agates consist of twisted fi bers with a high impurity content altemating with untwisted fibers with a low impurity content. The impurities are mainly A13+. The coupled substitution AJ3+ + Na+ H Si4+ is weil documented in chal cedony (Graetsch et al. , 1987) . The crystallization can be considered to be isothermal, since heat dif fusion is fast relative to the growth rate over length scales on the order of the size of agates.
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Agates are morphologically unstable, since sm all perturbations of an initially planar fr ont tend to grow (Wang & Merino, 1995) . Wang & Merino (1995) hypothesize that the rim has a higher con tent of A13+ than the core of the fibers; this compo sitional gradient fo rces the fibers to grow in a twisted fo rm, because Al-O bonds are longer than Si-O bonds.
Agate growth has been modelIed by Wang & Merino (1990, 1995) . Several aspects of the model proposed by Wang & Merino (1990) were critized by Ortoleva et al. (1994) . For instance, their model can account for only a thin coating on the agate wall, and not for the entire agate growth. The oscillations in impurity content are caused by self-organization. The oscillatory zonation in de fe et concentration may be explained by Ostwald Liesegang crystallization cycles from silica-rich t1uids that are variably polymerie and monomeric (Heaney & Davis, 1995) . Heaney & Davis (1995) showed that oscillations occur over three different length sca1es ('" 0.2 cm, '" 200�m and '" 0.2�m), and suggested that the banding of agates has a fr actal geometry. Heaney (1993) reviewed the competing models for chalcedony chrystalliza tion. In this paper we attempt to characterize the colorful bands of agate by the use of statistical methods commonly applied to test for fr actal (power-1aw) scaJing. 
